PAGE 


form  Approved 
0MB  No  0/04  0188 


AD-A242  777 


;  »rc  »* 

.  ,*n  •.» 

•  .v.w. 


O^f  rcrudinq  the  *ot  rev«eM*nq  in^trufti>.nv  vp4r'*»i«q  <■«  341^  \Our(<rv 

Ot  S^nd  CCmm^nts  r*q<irdinq  Thi%  Durden  or  •/t^ef  -tsoeit  0#  t»»«\ 

Headdu^fte'^  Services.  Oirtctor^te  tor  information  Oo^r^iton^  ^rtd  H«poftt.  M  :S  iefffr>on 
And  Budqe*..  (’iperworR  Reduction  Project  (0 704*0 1 88).  W^^mqton.  JC  70S0I 


10/31/91 


4.  TITLE  AND  SUBTITLE 


1.  AGENCY  UJC  uni-i  ... - -  3.  REPORT  TYPE  AND  OATES  COVERED 

_  10/31/91  POP  Test  (08/91) _ 

4.  TITLE  AND  SUBTITLE  S.  FUNDING  NUMBERS 

Performance  Oriented  Packaging  Testing  of  Container, 

Shipping  and  Storage,  CNU-434/E  and  CNU-435/E  for  Packing 

Croup -XT  Sol -id  Ha?:ardous  Materials _ r-'.<  §' 

6  AUTHOR(S)  I  I  I  11 

Victor  D.  Saul  r\  FCTF  W|', 


7  PERFORMING  ORGANIZATION  NAME(S)  AND  AOOflESS(ES) 
Naval  Weapons  Station  Earle 
Test  and  Evaluation  Branch  (Code  5023) 
Colts  Neck,  NJ  07722-5000 


JRFORMING  ORGANIZATION 
PORT  NUMBER 

DODPOPHM/USA/DOD/ 

NADTR91025 


[9  SPONSORING.  MONITORING  AGENCY  NAME(S)  ANO  ADORESS(ES) 

I 

1  Commander,  Naval  Air  Systems  Command  (AIR-41822B) 
I  Department  of  the  Navy 
^  Washington,  DC  20361-8050 


10.  SPONSORING /MONITORING 
AGENCY  REPORT  NUMBER 


Same  as  above 


11.  SUPPLEMENTARY  NOTES 


123  DISTRIBUTION 'AVAILABILITY  STATEMENT 


12b.  DISTRIBUTION  CODE 


13.  ABSTRACT  ‘.Maximum  200  woroi) 

Qualification  tests  were  performed  to  determine  whether  the  in-service  CNU-434/E 
Shipping  and  Storaqe  Container  could  be  utilized  to  contain  properly  dunnaged 
solid  type  hazar&.-.us  materials  weighing  up  to  a  gross  weight  of  345  kg  (760 
pounds) .  The  tests  were  conducted  in  accordance  with  Performance  Oriented 
Packaging  (POP)  requirements  specified  by  the  United  Nations  Recommendations  on 
the  Transportation  of  Dangerous  Goods  and  the  Department  of  Transportation's 
Title  49  CFR  107.  The  container  has  conformed  to  the  POP  performance  require¬ 
ments;  i.e.,  the  container  successfully  retained  its  contents  throughout  the 
specified  tests. 

In  addition,  due  to  their  similarities  in  size  and  weight,  this  test  is  consid¬ 
ered  representative  of  qualification  testing  for  the  CNU-435/E  Shipping  and 
Storage  Container  as  per  the  variation  in  Title  49  CFR  107,  Sec.  178.601h. 


14  SUBJECT  TERMS 


9  Jill  53 13 


POP  Test  of  CNU-434/E  and  CNU-43o/b  snipping  ana  storage 
Containers 


i.  NUMBER  OF  PAGES 


16.  PRICE  CODE 


17  security  CLASSIFICATION  18.  SECURITY  CLASSIFICATIO.n 
OF  REPORT  OF  THIS  PAGE 

UNCLASSIFIED _ UL _ 

7S40  0-  JBO-SSOO 


SECURITY  CLASSIFICATION  T 20.  LIMITATION  OF  ABSTRACT 
OF  ABSTRACT 


S.3''d3/d  =orn  298  .'^ev  2  89- 


1 ..  0  R 


GENERAL  INSTRUCTIONS  FOR  COMPLETING  SF  298 


’He  Report  Documentation  ^age  (RDP)  ;$  used  in  announcing  and  cataloging  reports.  It  is  important 
that  th'S  -nformation  be  consistent  with  the  rest  of  the  report,  particularly  the  cover  and  title  page, 
instructions  for  filling  in  each  block  of  the  form  follow  It  is  important  to  stay  within  the  lines  to  meet 
optical  scanning  requirements 


Block  1  Agency  Use  QoW  (Leave  blank). 

Block  2  Report  Da'e  >ij;i  publication  date 
ncluc  ng  day,  '^ontn,  and  year,  if  available  (e  g.  1 
;an  88;  'v/lusr  ci*e  at  'east  the  year. 


Block  12a.  Distribution/Availabilitv  Statement. 
Denotes  public  availability  or  limitations.  Cite  any 
availability  to  the  public.  Enter  additional 
limitations  or  special  markings  in  all  capitals  (e  g. 
NOFORN,  REL,  ITAR). 


Blocks.  Type  of  Repoa  and  Dates  Covei-ed 
State  whether  report  is  inte^  m,  final,  etc.  if 
appiicaoie,  enter  -nclusive  report  dates  (e  g  10 
.  ,.n87  -  30Jun88) 

Block  4  T;i:e  and  Subt'tie  A  title  is  taken  from 
t^e  pant  O'  the  report  that  provides  the  most 
rr.eanin.gfui  and  complete  information  When  a 
reoor  s  preparea  m  rrore  than  one  volume, 
repeat  the  primary  title,  add  volume  number,  and 
n.iiude  subtitle  for  the  specific  volume  On 
c  ass.fied  aocuments  enter  the  title  classification 
h  poreht'ieses 

Blocks.  Numbers  To  include  contract 

and  grant  numoers;  may  mciude  program 
element  numberts),  project  number(s),  task 
numDerii'i,  and  work  un't  numberls)  Use  the 
ionow’hg  laoe's 


c  . 

Contract 

PR  -  Project 

G  ■ 

o  •  • . 

TA  -  Task 

1  PE  - 

ProQf  Oni 

WU  •  Work  Unit 

I 

E 

Accession  No 

i  Block  6 

Nornefsi  of  personjs) 

i  reSDOns 

iple  'or  wri 

'mg  ihie  report,  performing 

■nereseari  r  'jr  y'eci'iea '.vi'ih  ;ne  content  of  the 

1  'epO'" 

if  ea  '.or  or 

compi'er  this  should  follow 

■  ne 

!  Block  7 

Performiir 

iq  Orqai'iidtior  Name(s)  and 

Acd'essies)  Sed-e 

.»piaiiaiory 

B'ock  8 

Pp'iorrTii 

"'q  Orqa'i  'at'on  Report 

Nur''be 

r  rr-.rer  *.he 

uhioue  alphanumeric  report 

lumoe 

(si  asS'unec  by  the  orcjamzation 

O-i-'O"' 

-ihg  the  epo't 

■  Block  9 

Sconsprir 

q'Monnor'pq  Agency  Name(s) 

!  Se' f-expianatory 

j  Block  10  Sponsor  ng,'r/ior,.torinq  Agency 

i  •■eport  Nur’"t.ier  ji  known.i 

j  Block  11.  S.ipQiemen'.jr .  Notes  Enter 
•  .n-'orm.aticn  not  m,.:  jded  e'Sewhere  such  as 

preoa'ed  n  i.ooDera'.'Oh  w  th  ,  Trans  of  ,toDe 
o-pi'Sheo  n  When  a  'eport  is  revised,  include 
a  S' j'eme‘"i  v.he'he'  -I'e  new  report  supersedes 

or  SuOOlem.en;s  i  t  oidc'  'CpO' t 


DOD  ■  See  DoDD  5230.24, 'Distribution 
Statements  on  Technical 
Documents." 

DOE  -  See  authorities. 

NASA-  See  Handbook  NHB  2200.2. 

NTIS  -  Leave  blank 


Block  12b.  Distribution  Code. 


OOD  -  Leave  blank. 

DOE  -  Enter  DOE  distribution  categories 
from  the  Standard  Distribution  for 
Unclassified  Scientific  and  Technical 
Reports. 

NASA  •  Leave  blank. 

NTIS  -  Leave  blank 


Block  13.  Abstract.  Include  a  brief  (Max/mum 
200  words)  factual  summary  of  the  most 
significant  information  contained  in  the  report. 


Block  14.  Subiect  Terms.  Keywords  or  phrases 
I  identifying  major  subjects  m  the  report. 

I 

I 

I 

i  Block  15.  Number  of  Pages  Enter  the  total 
j  number  of  pages 

[  Block  16.  Price  Code  Enter  appropriate  price 
j  code  (NTIS  only) 


I 

I 

Blocks  17.  -  19.  Security  Classifications.  Self- 
explanatory  Enter  U.S  Security  Classification  in 
accordance  with  U  S.  Security  Regulations  (i  e., 
UNCLASSIFIED).  If  form  contains  classified 
information,  stamp  classification  on  the  top  and 
bottom  of  the  page. 

j  Block  20.  Limitation  of  Abstract.  This  block  must 
be  completed  to  assign  a  limitation  to  the 
abstract.  Enter  either  UL  (unlimited)  or  SAR  (same 
as  report).  An  entry  in  this  block  is  necessary  if 
the  abstract  is  to  be  limited  if  blank,  the  abstract 
1  is  assumed  to  be  unlimited 


I 

L 


I 


Standaio  form  298  Back  (Hev  2  avi 


DODPOPHM/USA/DOD/NADTR91025 


PERFORMANCE  ORIENTED  PACKAGING  TESTING 

OF 

CONTAINER,  SHIPPING  AND  STORAGE, 
CNU-434/E  AND  CNU-435/E 

FOR  PACKING  GROUP  II  SOLID  HAZARDOUS  MATERIALS 


Author: 

Victor  D.  Saul 

Mechanical  Engineering  Technician 


Performing  Activity: 

Naval  Weapons  Station  Earle 
Colts  Neck,  New  Jersey  07722-5000 


7tr 

N'  •  ■  VjUAI 


■  .1^'.  I  £*c-t  tun. 


31  October  1991 


FINAL 

DISTRIBUTION  UNLIMITED 


»f  . 

rv  rtoui  In*,/ 


A  .'f 


Dl3t 


Sponsoring  Organization: 

Commander,  Naval  Air  Support  Center  (AIR-41 822B) 
Department  of  the  Navy 
Washington,  DC  20361-8050 


INTRODUCTION 


The  CNU-434/E  Shipping  and  Storage  Container  tested,  contained  a  load  of  four  sand- 
filled  dummy  shapes  weighing  345  kg  (760  pounds).  Overall  weight  of  the  container  was 
627  kg  (1,381  pounds).  This  Performance  Oriented  Packaging  (POP)  test  was  performed  to 
ascertain  whether  this  standard  container  (Packing  Group  II)  would  meet  the  requirements  as 
specified  by  the  United  Nations  Recommendation  on  the  Transportation  of  Dangerous  Goods 
Document,  ST/SG/AC.10/1,  Revision  6,  Chapters  4  and  9  and  Title  49  CFR  107  dated 
1  October  1991.  A  base  level  vibration  test  was  also  conducted  in  accordance  with  the  final 
rulings  specified  in  the  Department  of  Transportation’s  Performance  Oriented  Packaging 
Standards.  Due  to  unavailability  and  the  high  cost  of  the  containers,  the  number  of  contain¬ 
ers  used  was  less  than  the  number  required  by  the  regulations.  This  has  been  approved  by 
the  Under  Secretary  of  Defense,  Memorandum  for  the  Joint  Logistics  Commanders  dated 
22  February  1990. 

In  addition,  due  to  their  similarities  in  size  and  weight,  this  test  is  considered 
representative  of  qualification  testing  for  the  CNU-435/E  Shipping  and  Storage  Container  as 
per  the  variation  in  Title  49  CFR  107,  Sec.  178.601h. 

TESTS  PERFORMED 

1.  Base  Level  Vibration  Test 

This  test  was  performed  in  accordance  with  Title  49  CFR  107,  Part  178,  Subpart  M, 
Sec.  178.608.  One  sample  container  was  placed  on  the  repetitive  shock  platform.  The 
container  was  restrained  during  vibration  in  all  but  the  vertical  direction.  The  frequency  of 
the  platform  was  increased  until  the  container  left  the  platform  1/16  of  an  inch  at  some 
instant  during  each  cycle.  Test  time  was  1  hour  at  a  frequency  of  3.8  Hz. 

2.  Stacking  Test 

This  test  was  performed  in  accordance  with  Title  49  CFR  107,  Part  178,  Subpart  M, 
Sec.  178.606.  One  container  was  used  for  this  test.  The  container  was  subjected  to  a  force 
applied  to  its  top  surface  equivalent  to  the  total  weight  of  identical  packages  stacked  to  a 
height  of  3  meters  (including  the  test  sample).  A  weight  of  3,138.6  kg  (6,905  pounds)  was 
stacked  on  the  sample  container.  The  test  was  performed  for  24  hours.  After  the  allowed 
time,  the  weight  was  removed  and  the  container  examined. 

3.  Drop  Test 

This  test  was  performed  in  accordance  with  Title  49  CFR  107,  Part  178,  Subpart  M, 
Sec.  178.603.  One  container  was  used  throughout  the  test.  Five  drops  were  performed  from 
a  height  of  1.2  meters  (4  feet),  impacting  the  following  surfaces: 

a.  Flat  bottom 

b.  Flat  top 
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c.  Flat  on  long  side 

d.  Flat  on  short  side 

e.  One  corner 

All  tests  were  performed  at  an  ambient  temperature  of  +70  ±  20  °F. 

PASS/FAIL 

1.  Base  Level  Vibration  Test 

The  criteria  for  passing  the  base  level  vibration  test  is  outlined  in  Title  49  CFR  107, 
Sec.  178.608(c):  "A  packaging  passes  the  vibration  test  if  there  is  no  rupture  or  leakage 
from  any  of  the  packages. " 

2.  Stacking  Test 

The  criteria  for  passing  the  stacking  test  is  outlined  in  Title  49  CFR  107, 

Sec.  178.606(d):  "No  test  sample  may  leak.  In  composite  packagings  or  combination  pack- 
agings,  there  must  be  no  leakage  of  the  filling  substance  from  the  inner  receptacle,  or  inner 
packaging.  No  test  sample  may  show  any  deterioration  which  could  adversely  affect 
transportation  safety  or  any  distortion  likely  to  reduce  its  strength  or  cause  instability  in 
stacks  of  packages." 

3.  Drop  Test 

The  criteria  for  passing  the  drop  test  is  outlined  in  Title  49  CFR  107,  Sec.  178.603(0.' 
A  package  is  considered  to  successfully  pass  the  drop  tests  if  for  each  sample  tested-- 

(1)  For  removable  head  drums  for  solids,  the  entire  contents  are  retained  by  an 
inner  packaging  (e.g.,  a  plastic  bag)  even  if  the  closure  on  the  top  head  of  the  drum  is  no 
longer  sift-proof; 

(2)  For  a  composite  or  combination  packaging,  there  is  no  damage  to  the  outer 
packaging  likely  to  adversely  affect  safety  during  transport,  and  there  is  no  leakage  of  the 
filling  substance  from  the  inner  packaging; 

(3)  For  a  drum,  jerrican  or  bag,  any  discharge  from  a  closure  is  slight  and  ceases 
immediately  after  impact  with  no  further  leakage; 

(4)  For  packagings  for  explosives,  no  rupture  of  the  packaging  occurs. 


2 


TEST  RESULTS 


1.  Base  Level  Vibration  Test 

Satisfactory. 

2.  Stacking  Test 
Satisfactory. 

3.  Drop  Test 
Satisfactory. 

DISCUSSION 

1.  Base  Level  Vibration  Test 

Immediately  after  the  vibration  test  was  completed,  the  container  was  removed  from 
the  platform,  turned  on  its  side  and  observed  for  any  evidence  of  leakage.  There  was  no 
leakage  to  the  container  as  a  result  of  this  test. 

2.  Stacking  Test 

The  container  was  visibly  checked  after  the  24-hour  period  was  over.  There  was  no 
leakage,  distortion,  or  deterioration  to  the  container  as  a  result  of  this  test. 

3.  Drop  Test 

After  each  drop,  the  container  was  inspected  for  any  damage  which  would  be  a  cause 
for  rejection.  Final  inspection  indicated  damage  was  minimal  with  only  minor  denting  noted. 
The  container  remained  intact  and  functional  upon  completion  of  the  tests. 
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TEST  DATA  SHEET 


DATA  SHEET: 

Container:  CNU-434/E  and  CNU-435/E 

Shipping  and  Storage  Container 

Type :  4B1 

Container  P/N  or  NSN: 

NSN  8E  8140-01-268-2872 

Specification  Number: 

Material: 

Aluminum 

Gross  Weight: 

627  kg  (1,381  pounds) 

Dimensions: 

133.880"  L  X  36.000"  W  x  19.680"  H 

Closure  (Method/Type) : 

Tare  Weight: 

Over-center  swing  bolt  latches 


282  kg  (621  pounds) 


Additional  Description: 

1 

PRODUCT: 

Name:  See  table 

NSN(s):  See  table 

United  Nations  Number:  See  table 

United  Nations  Packing  Group: 

II 

Physical  State  (Solid,  Liquid, 

or  Gas) :  Solid 

Vapor  Pressure  (Liquids  Only) : 

N/A 

At  50  'C:  N/A  At  55  "C:  N/A 

Consistency/Viscosity :  N/A 

Density/Specific  Gravity:  N/A 

Amount  Per  Container: 

L  _  _ 

Flash  Point:  N/A 

Net  Weight:  See  table 

TEST  PRODUCT: 

Name: 

Physical  State: 

Consistency:  N/A 

Density/Specific  Gravity:  N/A 

Test  Pressure  (Liquids  Only): 

N/A 

Amount  Per  Container:  N/A 

Net  Weight:  345  kg  (760  pounds) 
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TABLE  1 

CNU-434/E  and  CNU-435/E  Shipping  and  Storage  Container 


QC 

LU 


LU 

LO 

CO 


O 

a 


lU 


<0 


I 


LU 

CD 

< 

CC 


(/) 

Q 


< 

CD 


Q. 

o 

a. 


Q 

< 


O 

O 

G 


* 

* 


CO 

CNI 

CO 


o 

LU 

oc 


o 

< 

u. 


CC 

o 

o 

LU 

o 

< 

Q. 


H 

CO 

< 


CC 

< 

LU 

> 


* 

* 


End  (2) 


